Objective Patients ineligible for direct access colonoscopy (DAC) are typically referred for a pre-colonoscopy consultation with gastroenterology (GI). However, the referral from primary care to GI creates the potential for patients to drop out of treatment. The primary objective of the current study was to examine the proportion of participants deemed ineligible for DAC that (1) attended an appointment with GI and (2) completed a screening colonoscopy. The second aim of the study was to examine predictors of screening colonoscopy adherence. Methods Participants (N=144) were average-risk patients who received a primary care referral for a screening colonoscopy and were deemed ineligible for DAC between 2008 and 2012. Following the primary care visit, participants completed a questionnaire that assessed demographics and psychological factors. Medical chart review determined whether participants completed the screening colonoscopy via the GI referral. Results Of the 144 participants, only 19 (13 %) completed the screening colonoscopy via the GI referral. Multiple regression analyses revealed that decisional balance was the only unique predictor of screening colonoscopy adherence. Conclusions Patients deemed ineligible for DAC are highly unlikely to complete a screening colonoscopy. Interventions are needed to increase screening colonoscopy adherence in this vulnerable population.
Background
Although colorectal cancer (CRC) is a largely preventable disease, CRC remains the third leading cause of cancer death in the USA [1] . Regular CRC screening (e.g., colonoscopy) can aid in the early detection and prevention of CRC. Due to the proven effectiveness of CRC screening, published guidelines recommend that average-risk people begin regular CRC screening at the age of 50 [2, 3] . Of the recommended screening tests, a colonoscopy is the preferred screening method because it can effectively detect and treat CRC [4] . It has been estimated that screening colonoscopies can prevent up to 65 % of CRC incidence [1] .
In an attempt to increase screening colonoscopy rates, many medical centers have developed programs to directly refer patients from their primary care provider (PCP) to the endoscopy suite in a process referred to as direct access colonoscopy (DAC). By avoiding a pre-procedure visit to the gastroenterologist, DAC reduces wait time before a colonoscopy and decreases the need for multiple clinic visits [5] . Over the last 15 years, the DAC referral system has become increasingly incorporated into standard clinical practice in the USA [6] . The New York Citywide Colon Cancer Control Coalition (C5) and the New York City Department of Health and Mental Hygiene (NYCDOHMH) developed a Direct Referral Initiative for screening colonoscopies [7] . Likewise, we have been using a DAC system at our institution since 2003 [8] .
While DAC is widely viewed as enhancing the efficiency and timeliness of completing a colonoscopy, DAC is not appropriate for all patients. Patients may not be suitable for direct referral if, for example, they are currently taking an anticoagulation medication, have multiple co-morbidities or a history of problems with sedation/anesthesia, or have uncontrolled hypertension or diabetes. In order to help PCPs determine which patients may be inappropriate for DAC, the New York C5 and the NYCDHMH created a "Direct Referral for Screening Colonoscopy" checklist [7] . (For the complete Direct Referral for Screening Colonoscopy checklist, see http:// www.nyc.gov/html/doh/downloads/pdf/cancer/cpnp-dersform.pdf).
Patients who are deemed inappropriate for DAC are typically referred for a pre-colonoscopy consultation with a gastroenterologist to optimize their colonoscopy experience and attempt to mitigate adverse events. This additional referral requires patients to (1) schedule an appointment with GI; (2) attend the scheduled GI appointment; (3) schedule a screening colonoscopy; and then finally, (4) successfully prep and complete the colonoscopy. As such, the steps involved in this transfer from primary care to specialized medicine (e.g., GI) presents opportunities for patients to "fall through the cracks [9] [10] [11] ." Furthermore, initial research conducted bivariate analyses to examine the factors (e.g., demographics) that were related to the likelihood to complete a referral to a specialist. The bivariate results found that some of the most vulnerable populations (e.g., patients in Medicaid plans, racial/ethnic minorities) may be the least likely to follow through with a primary care referral to a specialist [9] .
It is critical to understand whether racial/ethnic minorities who are deemed ineligible for DAC are, in fact, complying with the PCPs recommendations and referrals. As such, the primary aim of the present study was to identify the proportion of racial/ethnic minority patients recommended to undergo screening colonoscopy but was ineligible for DAC, who, in fact, completed their screening colonoscopy via the GI referral. For the purpose of this study, we are predominantly focusing on patients who self-identify as African American or Latino.
The secondary aim was to examine predictors of nonadherence to screening colonoscopy recommendations in this population (i.e., racial/ethnic minorities deemed ineligible or DAC). Previous research suggests that demographic factors (e.g., age, sex, family history of CRC) [12] [13] [14] and psychological factors (e.g., fear of colonoscopy [15] , fatalism [16] , decisional balance of having CRC screening [17] , CRC knowledge [18] , and self-efficacy [19] ) have been associated with non-adherence to CRC screening guidelines. Drawing from this research, it is hypothesized that these demographic and psychological factors will also be predictive of screening colonoscopy completion in racial/ethnic minorities who are ineligible for DAC.
Methods

Participants
All participants were enrolled in a larger study which examined the efficacy of a patient navigation intervention on adherence to physician-recommended screening colonoscopy [20, 21] . The parent study had institutional review board approval. Eligibility criteria included (1) age 50 or older, (2) average risk for CRC, (3) attended a primary care non-acute medical visit, (4) received a PCP recommendation for a screening colonoscopy, and (5) had not had a screening colonoscopy within the last 5 years. Of the 1,303 patients recruited to the parent study, 1,183 (91 %) consented to participate. Of the enrolled participants, 144 (12 %) were ineligible for DAC and thus were referred for a pre-colonoscopy consultation with GI. Per medical chart review, the most frequently cited reason for DAC ineligibility was "multiple medical issues." The present study conducted secondary analyses on the subset of participants deemed ineligible for DAC and referred to the GI clinic (N=144).
All data were collected with interviewer-administered questionnaires; all demographic information was self-report. The participants were predominantly female (64 %) and ranged in age from 49 to 81 (M=61.6, SD=7.7). At our institution, when patients are nearly 50 years old, PCPs may refer them for a screening colonoscopy and thus our sample included one participant who was 49 years old. Table 1 depicts additional demographic and medical information.
Data Collection
Eligible patients were recruited to the parent study immediately following their primary care appointment in which they received physician recommendation for a screening colonoscopy. Consented participants met with a research assistant in the private room in the primary care clinic to complete a 30-min verbally administered questionnaire that assessed the following: demographics (e.g., age, race), medical information (e.g., family history of CRC), and psychological variables (e.g., self-efficacy). Assessment interviews were conducted in either English or Spanish according to the participants' preference. Each participant was compensated $20.00 for participation.
Within 1 week of the screening colonoscopy referral, a nurse in the Division of GI reviewed the enrolled participants' electronic medical charts to determine eligibility for DAC. If a participant was deemed ineligible for DAC, a note was made in the medical chart for the PCP to then refer the patient for a pre-colonoscopy GI consultation. As part of standard clinical procedures at our GI clinic, CRC screening information (e.g., colonoscopy preparation instructions) was provided in either English or Spanish by bilingual GI nursing staff. Furthermore, the CRC screening information was provided in a simple language so that individuals with varying reading levels can understand the materials. After completing the preconsultation visit with GI, participants were able to schedule and complete the recommended screening colonoscopy.
The participants deemed ineligible for DAC also became ineligible for participation in the parent study and thus did not receive any form of patient navigation. Electronic medical charts were reviewed 1 year following the primary care appointment to determine whether the participants attended GI and subsequently completed the recommended screening colonoscopy.
Measures
Demographics/Medical Information A sociodemographics/ medical questionnaire assessed self-reported demographic and medical information including age, race/ethnicity, employment status, income, education, and family history of cancer and insurance type.
Fear of Colonoscopy Manne's Fear of Colonoscopy Scale [22] was used to assess the fear of colonoscopy (personal communication). Participants were asked to rate their level of fear associated with certain components of the colonoscopy procedure (e.g., possible pain during the procedure). The six items were rated on a five-point Likert scale ranging from 1 (not at all fearful) to 5 (extremely fearful). A mean score was calculated, where higher scores represent higher levels of fear. In the current subsample, the scale's internal consistency was acceptable (Cronbach's alpha=0.83).
Fatalism A five-item measure, adapted from the Powe Fatalism Inventory [16] , was used to assess fatalistic thoughts (e.g., "I believe if someone gets cancer, their time to die is near"). Participants indicated their agreement with each item (yes/no). A mean score was calculated, where higher scores represent higher levels of fatalism. In the current subsample, the scale's internal consistency was acceptable (Cronbach's alpha=0.84).
Decisional Balance A seven-item measure, adapted from Manne's pros/cons of screening scale [22] , was used to assess perceived benefits and barriers of having a colonoscopy. Three items described perceived benefits of having a colonoscopy (e.g., Having a regular colonoscopy would give me peace of mind about my health), and four items described perceived barriers of having a colonoscopy (e.g., Having a colonoscopy is very embarrassing). Participants indicated their agreement with each item on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The mean benefit score was subtracted from the mean barrier score to create a total decisional balance score. Higher scores represent higher perceived barriers, relative to perceived benefits. In the current subsample, the mean barrier subscale and the mean benefit subscales had suboptimal internal consistencies (Cronbach's alphas=0.59 and 0.42, respectively).
CRC Knowledge A four-item measure, drawn from prior literature [22] , used true-false statements to assess participants' level of knowledge about CRC risk (e.g., "A person could have colorectal cancer without having any symptoms"). The percentage of total correct responses was calculated to generate an overall CRC knowledge score where higher scores represent greater knowledge. In the current subsample, the scale had suboptimal internal consistency (Cronbach's alpha=0.43).
Self-efficacy A ten-item measure, adapted from previous literature on mammography [23] , was used to assess participants' belief in their ability to complete a screening colonoscopy. Participants were asked to report how confident they felt about performing certain tasks (e.g., "I can get a colonoscopy even if I don't know what to expect"). Items were ranked on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). A mean self-efficacy score was calculated where higher scores represent greater levels of self-efficacy. In the current subsample, the scale's internal consistency was acceptable (Cronbach's alpha=0.87).
Results
The primary aim of the study was to determine the proportion of participants ineligible for DAC that adhered to a PCP's recommendation for a GI consult and screening colonoscopy. Descriptive statistics revealed that of the 144 participants referred to GI, only 32 (22 %) attended the appointment with GI and 19 (13 % of the total) completed their screening colonoscopy. Of note, within 1 year of the original screening colonoscopy referral, six participants returned to their PCP for a subsequent visit and eventually completed the screening colonoscopy via direct access. Thus, as shown in Fig. 1 , only 25 (17 %) of the participants completed the recommended screening colonoscopy procedure within 1 year of the initial referral (including the six participants who completed the screening colonoscopy via direct access).
Predictors of Colonoscopy Adherence
The secondary aim of the study was to determine baseline predictors of screening colonoscopy adherence, through the GI referral process. As such, the six participants who eventually completed the screening colonoscopy via direct access were coded as "non-adherent" because they failed to complete the colonoscopy via the GI referral process. First, bivariate analyses were run to determine the variables that were significantly related to screening colonoscopy adherence. Then, the significant correlates were entered into a final regression model predicting screening colonoscopy adherence. Bivariate analyses revealed that demographic variables (i.e., age, education, income) were not significantly related to screening colonoscopy adherence. For the question regarding income, 12 participants refused to answer. For the bivariate correlation between income and colonoscopy completion, those 12 participants were excluded from the analysis. In addition, chi-square analyses revealed that family history of cancer, insurance type, nor gender were related to screening colonoscopy adherence (p values >.1). Of the measured psychological predictors, decisional balance (p<.001) and selfefficacy (p<.01) were the only significant correlates of colonoscopy adherence (see Table 2 ). Next, the significant correlates were entered into a multivariate regression model. In particular, self-efficacy and decisional balance were entered into a logistic regression in order to identify unique predictors of screening colonoscopy adherence. The overall model was significant χ 2 (2, N=143)=16.79 and explained between 11 % (Cox and Snell R Square) and 20 % (Nagelkerke R Square) of the variance. The results revealed that decisional balance was the only variable to uniquely predict screening colonoscopy adherence (OR = 0.34; 95 % CI=0.16, 0.73) (p<.01).
Discussion
The current study suggests that approximately one in every nine average-risk racial/ethnic minority patients referred for a screening colonoscopy is deemed ineligible for DAC. As part of the standard clinical practice, these patients are recommended to attend a pre-colonoscopy consultation with GI. The present results revealed that this transfer from primary care to GI creates a window for patients to drop-out of treatment. In the current sample, only 22 % of the participants attended the recommended pre-colonoscopy clinic visit with GI. Of additional concern, among the participants who attended a GI visit, less than 2/ 3 subsequently completed the recommended screening colonoscopy. Thus, overall, only 13 % of the participants had a screening colonoscopy via the GI referral process.
Our screening colonoscopy completion rates (13 %) are considerably lower than the screening colonoscopy completion rates reported in the literature. For example, the CDC reports that 60.2 % of the US population has received a screening colonoscopy within the recommended 10-year time frame [24] . These contrasting results highlight that racial/ethnic minorities ineligible for DAC are a particularly high-risk population. It is possible that these patients face unique barriers to completing a screening colonoscopy (e.g., difficulty managing multiple medical conditions). Future comparative studies should examine the differences between this population and the general population.
In addition, the contrast between the screening colonoscopy completion rates reported in our study and the rates reported in the literature suggest that a proportion of the participants in our sample (i.e., racial/ethnic minorities ineligible for DAC) may eventually receive a screening colonoscopy within a 10-year time frame. In fact, within the 1-year timeframe of our study, six participants returned to their PCP were then deemed eligible for DAC and eventually completed the colonoscopy. Drawing from these results, it is likely that at least some patients ineligible for DAC will be re-referred for a screening colonoscopy and eventually complete the procedure.
The low screening rates (13 %) are particularly disheartening when compared to the screening colonoscopy adherence rates among racial/ethnic minorities in our parent study who were eligible for DAC and received patient navigation. In particular, in the parent study, participants who received patient navigation had screening colonoscopy completion rates ranging between 74 and 81 % [20, 21] . There were no statistical differences in completion rates based on the type of navigation (e.g., peer navigation, standard navigation) the participants received. The results of the parent study highlight the capability of patient navigation to improve racial/ ethnic minorities' screening colonoscopy completion rates. There is a great need to apply these types of navigation interventions [21, 25] to help racial/ethnic minorities ineligible for DAC better navigate the referral from primary care to GI and subsequently complete the screening colonoscopy.
The current study also examined the intrapersonal variables that are predictive of screening colonoscopy adherence in racial/ethnic minorities ineligible for DAC. Consistent with previous research [17] , the current study revealed that participants with higher scores on a decisional balance scale were at greatest risk for colonoscopy non-adherence. That is, participants who reported higher perceived barriers to having a colonoscopy, relative to perceived benefits were less likely to complete the colonoscopy. Interventions designed to improve decisional balance, such as motivational interviewing [26] [27] [28] , can be integrated into patient navigation programs to directly address this barrier.
In addition to intrapersonal barriers (i.e., decisional balance), it is possible that institutional and system barriers are playing a role in this population's low screening colonoscopy adherence rates (13 %). For example, when patients are deemed ineligible for DAC, it is the PCP's responsibility to notify the patients about the required pre-colonoscopy GI consultation. Many factors (e.g., patients' ability to be reached, patient-physician communication) may impact the likelihood that patients receive the referral. Then, after the patients receive a referral, they are required to schedule an appointment with GI and a subsequent appointment for screening colonoscopy. The clinic's availability and wait times, for example, may further impact the likelihood that patients will eventually be screened. Because there are multiple barriers to screening colonoscopy uptake, we recommend that patients ineligible for DAC receive patient navigation in order to help them overcome intrapersonal (e.g., poor decisional balance), physician (e.g., physician-patient communication), and system (e.g., long wait times to schedule appointments) barriers to receiving a screening colonoscopy.
There are limitations to the current study that should be taken into account when interpreting and applying the findings. First, the regression model only accounted for 11-20 % of the variance in screening colonoscopy adherence rates. Future research should examine additional barriers and facilitators to screening colonoscopy adherence in racial/ethnic minorities deemed ineligible for DAC. For example, research should examine the role of health literacy in predicting screening uptake in this at-risk population as previous studies have found that poor health literacy is a barrier to CRC screening uptake [29] [30] [31] . Second, the sample size was small and it is possible that larger sampled studies would be able to better detect associations between the predictors and outcomes. Third, the reliability coefficients of the measures of decisional balance and CRC knowledge were less than desirable. It is likely that the low Cronbach's alphas are partially an artifact of the small number of items in the measures [32] . In designing the study, some standard measures were shortened in order to minimize participant burden. Future research should replicate this study with longer, more comprehensive measures of CRC knowledge and decisional balance in order to confirm the study results.
Conclusions
Although screening colonoscopies can aid in the early detection and prevention of CRC, a sizable proportion of patients remain unscreened [1, 24] . In recent years, the New York C5 Coalition and the NYC DOHMH have made great strides toward improving racial/ethnic minorities' participation in screening colonoscopies by implementing Direct Referral Initiative for screening colonoscopies. Unfortunately, the DAC referral system is not available or appropriate for all patients.
As demonstrated by the current study, patients deemed ineligible for DAC seem to be falling through the system's cracks and, as a result, are at considerable risk for non-adherence to screening colonoscopy recommendations. Interventions are needed to help this vulnerable population navigate the referral from primary care to GI with the ultimate goal of detecting and preventing CRC.
